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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-14, drawn to a method of making a semiconductor device, 
classified in class 438, subclass 108. 

II. Claims 15-30, drawn to a semiconductor device, classified in class 257, 
subclass 778. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the process as claimed can be used to make 
other and materially different product, such as a device without a waveguide. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 
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During a telephone conversation with Mike Bernadicou on 6-8-04 a provisional 
election was made with traverse to prosecute the invention of Group I, claims 1-14. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 15-30 are withdrawn from further consideration by the examiner, 37 
CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Kato et al. 
(5,394,490). Kato discloses a method, comprising: forming a die (Figs.1-2,16 el.1) with 
a surface; forming conductive bumps (el .4) on the surface of the die, the conductive 
bumps having a height equal or greater than the height of a waveguide (el. 5; col .20 
lines 14-18); forming a substrate (el .2); and bonding the conductive bumps to the 
substrate (col.7 line 64 - col.8 line 1). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-6, 9, and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kato as applied to claim 1 above, and further in view of Brandenburg 
(5,770,477). Kato does not disclose the height of said conductive bumps, or forming 
said bumps via masking, or a fluxless soldering process, or the melting point of a 
bonding temperature of said bumps. Kato would look to one such as Brandenburg for 
multiple flip chip bonding because Kato discloses wherein the conductive bumps have a 
height greater than about 80 micrometers (col.3 lines 53-55) [claim 3]; wherein the 
conductive bumps have a height in a range from 80 micrometers to about 120 
micrometers (col.3 lines 53-55) [claim 4]; and wherein the conductive bumps have a 
height in a range from 95 micrometers to about 110 micrometers (col.3 lines 53-55) 
[claim 5]. Therefore, it would have been obvious to a person of ordinary skill in the art 
at the time of the invention to use the bump heights of Brandenburg with the method of 
Kato in order to allow another board and bumps to be bonded to a substrate in multiple 
flip chip bonding (col.3 lines 56-60). 

Kato would look to one such as Brandenburg for fast mass fabrication of solder 
bumps because Brandenburg discloses wherein forming conductive bumps comprises: 
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depositing a first conductive layer on a die; depositing a mask material layer on the thin 
conductive layer; pattern the mask material layer to form pad openings; depositing a 
second conductive layer in the pad openings of the patterned mask; and removing the 
mask material (col.3 lines 60-65), wherein the depositing and removing of a mask 
material is implied (col.3 lines 60-65). Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time of the invention to use the forming 
conductive bumps of Brandenburg with the method of Kato in order to fabricate a large 
number of solder bumps quickly [claim 6]. 

Kato would look to one such as Brandenburg for precise bump positioning 
because Brandenburg discloses wherein bonding the conductive bumps to the 
substrate comprises bonding the conductive bumps to the substrate with a fluxless 
soldering process (col.3 lines 60-65). Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time of the invention to use the fluxless soldering 
of Brandenburg with the method of Kato in order to precisely deposit the solder wherein 
each bump will be accurately mated with a corresponding conductor after reflowing 
(col.3 line 66 - col.4 line 5) [claim 9]. 

Kato would look to one such as Brandenburg for specific location bump reflow 
because Brandenburg discloses wherein the conductive bumps are bonded to the 
substrate at a bonding temperature and the conductive bumps have a melting point 
higher than the bonding temperature (col.3 lines 32-47) [claim 12]; wherein the bonding 
temperature is at least a melting point of a solder material that bonds the conductive 
bumps to the substrate (col.3 lines 32-47) [claim 13]; and wherein the bonding 
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temperature is about 230 degrees Celsius (col.3 lines 32-47) [claim 14]. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to use the different bump bonding temperatures of Brandenburg with the 
method of Kato in order to reflow some solder material without reflowing other areas 
(col.3 lines 32-47). 

Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato 
in view of Brandenburg as applied to claims 1 and 6 above, and further in view of 
Berndlmaier et al. (5,059,553). Kato in view of Brandenburg do not disclose a 
protection layer or a barrier layer. Kato and Brandenburg would look to one such as 
Berndlmaier for oxidation and corrosion resistance because Berndlmaier discloses 
depositing a protection layer (Fig.2 el.44) on a conductive layer [claim 7]; and 
depositing a barrier layer (el .38; col.3 lines 54-65) between the protection layer and the 
conductive layer [claim 8]. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to use the protection and barrier 
layers of Berndlmaier with the method of Kato and Brandenburg in order to provide 
oxidation resistance and corrosion resistance, respectively. 

Claims 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kato as applied to claim 1 above, and further in view of Pendse (2004/0070080). Kato 
does not disclose forming bumps on dies that are part of a wafer, or singulating said 
dies from said wafer. Kato would look to one such as Pendse economical mass 
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fabrication because Pendse discloses wherein the conductive bumps are formed on a 
plurality of dies that are part of a wafer (Fig.3 el.302) [claim 10]; and singulating the die 
from the wafer after forming the conductive bumps (p.5 para.56) [claim 11]. Therefore, 
it would have been obvious to a person of ordinary skill in the art at the time of the 
invention to use the wafer forming and singulating of Pendse with the method of Kato in 
order to economically form a large plurality of dies on a wafer in one step, then 
singulating said dies from the wafer. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kato et al. 
(5,394,490). Kato does not disclose a height of a waveguide. Note that the 
specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom other than fitting the waveguide 
between a flip chip die and a corresponding substrate, which Kato discloses. Where 
patentability is said to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. In re Woodruff . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nema O Berezny whose telephone number is (571) 
272-1686. The examiner can normally be reached on M-F 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



NB C&j/jJ^ 

Chandra Chaudhari 
Primary Examiner 



